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7flAl^ M. tiVs.^ nflSSl «KE*fl 7]#, 7) ^ofl 

^71 ^ ^ #«-ofl ^ ^ E^E]-^, EJ^-g-* 

SV^^ E]Ef^- ^6j) rrj-Sf ^•ol^ j # 7 ] o.^nV ^ ^.ja. ^^Hr *L 

M E^E}^-^ i-JE^r 0.1 15%^ 0} ul-eJ-^cf. 

[CASE] 

£ 1 

E)eH?, E]Bf^-o] £3g5l E^-- AV^, -B-^#, 
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Sl ^^{Semiconductor device having dielectric layer improved dielectric 

characteristic and leakage current and method for manufacturing the same} 

£ 1-& ^li 1^1 te^ll ^lS.e] &#S.°]t\-. 

5^ ^ *UHl£] -fr^^r ^^}7) ^ 1 7fl^^O.S uLEf\£ ^ 

S. 7£- e]e}^ ^ #^1<4 e)eBt #^13 

^ TGA ^ ^^r* LfEj-^fl Z15fl5.o]cL. 

£ 8£- -t=UH3 -^nKg. ^av^]. 7l ^ 2 ^.wl# 7 fl^^ q-Bf\£ ^ 

-£ 9^ 2 ofl cc|-g. aVE^ii ^£oicf. 
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100 : te^l 7l# no : ^q- 

120 : <3*ll^ 150 : ^# b)e)-^- a>s}-dv 

140 : ^ ^ 

-SMI* ^] 

tiV^^l TflS.Hl ^> ^ n ^l^wj-rtol) ^ ^cj- ^ o.^.^ 

PllS-E] i*}^ ^^£7]- ^7>^ofl ttj-e)-, #$1 € ^3 ^ € ^>o] ^ 3.3 o. 

7fl4^1^7> Jl^tf. ^efl<Hlfe 7flsflAlE^ cfl^.^ ^*>7l ^M, # 

* ^-o) ^o>51ji olcf. 
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<19> ZL#, 444^ ^fll- 4^4?lfe- 4^ * z}* #=lo\ ^434 ^7}X\f}^ 4^ 

£ 4^ 43H1 -S-^folO.^, ^Hl^ JL^BM- o|-g-S>ct| 7fl3flAl^il. ^cflA]^^ 
44°1 - S «§*fl4^ $14. 

<20> 4*fl 7fl5flA]E^ 444^^ 44 £ )7> 24 4^4 444 444(Ta 2 0 5 H 

^S. °}-$rS\3L 44- 

<2i> ZL£i4, ^efl^ 44f- 4440.^ 4 444£ 44 4^7} ^rf^ 4^ £ ol^nj 

<22> n1^ f Ej-ig-.g. A>5(.^ Qj-^ 44 44^4 44 °^4» 7>4J1 ^ , 

**NH ^^7} 4^34 4ji, ois. «y*H 43] 34 ^^. 7 > a.4. °H144, #Hfl 
41 A Jit il^4^4 44^ 4^ <£44 ^44^1 $14. 

<23> 444, ^71 4^ ^4, AJ-^. oj-g-ol 4^f- 444-g- ^ ^ :|]J=M5H , 

444 4444 4-?- 44^1 44^1 4 4^ 5- 44 43^. 444(4^ 

444 4^ °l£r£] ^4^)°1 4444. o)s_ o]^^ -3-440} -7). xj^n). 

(effective oxide : Toxeq)4 ¥47"h ^44^-, 44# 4444 44^§;°1 4^44. °1 
°fl44, 4^4 444 4444 ¥4 44 444 444 44^ ^4 41 4^4714 3- 
4^ 4^°1 44. 

14*3 <>1 °1^ji4 4^ 4^3 44] 
<24> 444, #44 °1^4 4¥ 71^3 44^, 44 44 ^ ¥4 44 44 # 
• ^441 7fl44 4 4¥ 444* 4¥ 4^4 ^)s.^ ^44 4^4¥ 3°14. 
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iE*h ol= i7 } ^ ^ 71^3 #7]t»: *K£*fl »|£2] ^M-S] 

^llSU-^-i: afl^Hr 3H4. 

*H 4-€- ^-i^l ^IS-bI ^fe, >&£*fl 71^-, *VE*fl 7]^H1 ^3£r *>Jf 

A oM ^ ^S]^ ^E^, if^Kr ^Sj-^JIS. ^5]^ -fi-^ 

^51^ 0.1 tfl^l 15%°Jol 

S^th Cf^- ^A]^ofl 4=. UVE^l nflS.^ ^7>^, 7l^, tiK£ 

31 7]^H1 <5>Jf #^4, A oM ^ ^ ^ofl ^5}^ #-g- <^l#2h # 

71 *>-§- <^1^ ^-f-ofl ^5}^ 1 BtlM- ^EHr ^^-4, ^7] 1 fJ-^-g. ElE^ 
T=T ^ofl 2 l£<g-g- ^Ef^ #3^, ^ ^71 *f) 2 ElEf^- ^> 

5j.nl- A>«.ofl ^>Jf 5£W^, #7} Z\] 1 B)BBr ^S^o] ^ ^ - 

0.1 ^1 15% oIji, # 7 ) ^ 2 E^## a>5).^ ^SL^r #7] *\] 

1 ^T^f- H]E}-^ BlEf^- ^iiLCf a.7ll4 ^-g-O] . 

°M, #7] *H 2 filrfl- #3^3] ElE]-^- ^JE^ 0.001 ^*1 3% ^17^, 10 

20% <H ^ s&#. ^^-4 -fi-^C^iHp- eieHt ^s}-^) ^1-°H 7fl7fl£l 

^ <^]f^ ^3>K V , ^Sl^ ^ ^^5}-^- ^ ^3^r *>M- 
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- - £ ^ ^ 5L*I## ^ € - 

4^ £*H1 4€- H>51X] Dflfie) i^]-o| ^^aj-^^. 4^4 ^-cj-. 

i*Hr4. OH, Aj- 7 ) *34^ ^4*Rr #7}]^ ^"71 E|4^- ^£7> 4 
4-^51^ ^4*}*!, ^71 -fr#4 - ^q-^ e^*Hr Ej^o] ^ £7> 

0.1 xfl^l 15%o] 5)$m E}4^ 2:^7}-^ #44^ ^o] ti>^^>cf. 

a*l, Cf^- ^Al^ofl 4^ afl^^ o. ^o.^ ^- 

4. 71^- ^cfl ^ ^^g. ^ aJ- 7 ] K ^ ^.o. ^ 

^tr4. H^, -S-71 tiV-g- ^Xl# ^ofl *fl 1 E]E}^- A>^.^ tg^Jl, 

A oM *fl 1 4M ^4^ A>g).nV ^ 2 °1 <>H , #7l 

Xl 1 ^ 2 EHJ-1- ^7lofl^ 9J^Sl^ZL, #7] Xl 2 

ElEBr 4VSJ-4 ^ ^44. OH, #7} XI 1 4« E]E)-fe X^S]- - 

4*1, E]EBr ^JE^r 0.1 tfi4 15%o] ^4^ S^«fl7>^A^ #44^, # 

71 XI 2 ^# E]EHr ^44^1 E]E]-^ Aj-7] ^ ! E}-^ E]E}^- A^nV^ ^4 

"Jr-g- ^X]#£- 4^ K^Sr RTNCrapid thermal nitridation), RTOCrapid 

thermal oxidation) RTN £ RTO^l ^ *]e] ^ *§^444, CVD(chemical 

vapor deposition) y 0 v 4-£-5. ^^"S" $14. 
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<33> 



<34> 



<35> 



1020020063024 %% 20 02/10/26 

- ^ 7 >--i" ^-§"7liflofl 7fll^O.^ ^#*H, ^r-g-^tflofl^ ^ # 

*d^l g SH-a^ ^ € - 014. olifl, 3*4 ^jflsfe, Ta(0C 2 H 5 ) 5 ^ 

7^ pflij. ^^>ol = ( metal alkoxide)M- nfll- «flE]~cfl7ll£v1lo]H( metal beta 

deketonate)^ -fM ^ T aCl 5 ^- eHi= (metal halide)7} Q] 

Ti(0CH(CH 3 ) 2 ) 4l Ti(0C 2 H 5 ) 4( TiCl 4 lE^r 

TDMAKtetrakis-dimethylamido-Titanium)^ sJ-^Hl-o] °]-g-Qt^-. 

. a>71 * d ^))fe 4* A>o 1 ^( Ta( ocH 2 CH 3 ) 6 : pentaethoxy 

tantalum)7> ol-g-EjjL, ^ e]e}^ ^Sflfe e]eHt ofls-A>ol^ (Ti (0CH 2 CH 3 ) 4 : 
tetraethoxy titanium, <>lS} TET)7> c»l-g-^cj-. oj-g-e] ( -ft-^nvo} ^ £ # 

a«r. W# b]eBt Aj-Sj-^ 100 ifl*l 700°C^ ^je $ 100 ifl^l 760mtorr^ 
3*HH BlfHr g e]eH? ^ 5 vflx] 200mg/min ^JE 

^>JI ( ^ 7}^±r 10 seem 10s lm ^5. ^#«H ^^4. 

3^ -E^ofl ^7l*H £ W>^«- ^AHl-i- ^^§>£S. ^ 

^iM-, 7^1 Cf^. *]EflsL ^ ojo.^, £ ig-igcq ^ 
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7J- S ^7l a^J-SH^ ^ol^ ; £^0^ ^Qj^ SA |^ 

-S-^* St!-, ^ #°1 ^ iE^ ti}5L^l 7)&$] "^-"ofl 

SZnfE]-J7 7l7flE]^ ^-fofl, #^ ^7] CfS- ^ SE-b «K£*fl 3]^ ^ 

<36> (^Aj^ 1) 

<37> £ 1A i wV^o} ^ aH] 1o)1 ^ yj.^ ^ ]£B] ^ £ olj7 ( 

£ 2a vfl^l £ 2c £ -^HH af^ e}eHt ^3^£) ^*1H 4^ e}eHt ^5. 

- ^Hl^l -fr^l^M: ^^*>7l ^t!: *fl 1 7fl^aj^ S M-E^-^fl ^^^o]cf. ^ 

^*fl£l ^^-i-^^ TGACfull name A^-) ^ q-Ej-^H neflSo]cf. £ 8 ^ ^ 

^*H^ ^^>7l ^ *f| 2 #t»l« 7fl^o.5. q-Ej-vfl cj-^soluf. 

=38> t= 1-g: tiV^^l 7l^-(100) ^ej^s. 71^0] ^ul^cf. 

#(100) ^ofl *}^- #^-(110)-8r ^^*Vcf. ^ ^d^(110)^ J=^ f ^o], £3g 

oxynitride)^ 3^ €4. o|~§-e] ( ^(HO)* n s^^^- 

^^^17171 (stack) ^, «4^(box) ^E, (cylinder) ^E, ^ 

(fin) S ^1^1 (trench) ^ ^cf. 
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*>-¥- 31^(110) K^) 3*fl#(120)-a- ^tH}. ^-§- ^^11^(120)^ ^ 

^€ ^^-(no)^ a>o.o. 5)^5). a] 7) ^tr 5[o^ i ^^.s.^ 

^s^, ^*M€- SE^r "E-SLS. oj-g.^ ^ oio.D] , ol§ ni-^ 

RTN(rapid thermal nitridation) , RTOCrapid thermal oxidation) RTN ^ RTO^ ^ 

"JlH ^€ 4 1 91^-. #7) RTN NH 3 N 2 2f Hi i^J- 

7 >^ 500 tfl^l 900 *r &T=r. RTO ^s]^ 0 2 ^ N 2 0^- 

^± S.^r 7>i ^-^H^ 500 900°C^ £r£5. ^€ <r $14. o) nfl , #7] 

?r RTN ^S], RTO ^B] Sfe RTN ^ RTO^ ^ ^BH, 1-Sf^^> £E^r ^^(UV)^* 

SEtr, ^-§- ^^l#(120)^r CVDCchemical vapor deposition) ^ 9X 

4. 

^1^(120)^ w>sf ^^-(HO)sl ^-g~§- 

-i: tt^MI 7>Sfi*lfe- ^-^Hfe ^ a?V tr^f. ^HHH^- a}-§- 

^*fl#(120)iL5. RTN / s^|? ^>-g-*>^4. 

^r-g- ^1#(120) e}eHt<>] ^^((x^)^ 

(Ti0 2 ) x :l50, °]is}, frlM- ^eBt ^^-)* f^W. ^Hj^ ^# e^b)-^ a> 

#3^(130)^ ^51^ £ 2a°fl 5*1^ «>^t ^^l7> ^tfl^s. ^ 

flui, JE 2b ^ 51 2c°i| 51^ h>ss). ^o] E^f- e] #3^(130)^ ^*)1<4 h}^^ 
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^ E}EBr ^tfl^ ^ H >^^7fl^ -B-^BJ-^ *>^-o)l «fl^>fe tq^ 

W ^5j-^ ElBf-fe- 0.1 15%S S^^-Cf. 

b}^- ^JE# ^ 0.1 ifl*l 15%3. 2<S*Rr 4w4 °]-M-*Ht}. 

€1-1- E^^(Ti), ^x^(Si) * *l=J2^(Zr)-g: £ ,g^Cf. ^>7l ZL 

sfl^on £ - €^-1- ^nvo} -^-m €• 

€^■71- S^l^r, E]Bf^ 0.1 ifl^l 15% ^S. S^V^nfloim ^Vs^ -fr^ 

S#*HH S*M^, ^7> ^^-(Toxeq) * *f<g ^» ^ 

^ V ^2fls°i4. <+a^ -^-^ , ^7}- 

$ "^7} -B-^^ -B-^-iro] ^tfl^tj-. £ 3 ofl^, ®£ ^ff a>^(70A) 

-i: 3^3: , (2Hr #3j-tq-(20A) ^-^1 ^-g- B|EHr #3^(50 A ^% 

& ®^ €t# eJe^ #3^(20 A) Ej-^f- #3^(50A)^- 3^ 

^ ^-f , ^ E]EHr #3^(70 A )-g- ^^14. £ 4<^H aj-g-s^ 

^E}-^- AlS)-^ 5 iflx] 15%^ e)b|-^- H^S-i- i^-sVji ojcf. 

31. 8 A °1Wb] ^ #^7> aJ-SJ-bJ- ^-Jfcnl ^ # ^b}-^- ^bv# 

^*Hr ^7> ^h]- ^^7> 33.05A^]^Ei ^ ^s 7 ]. ^tfl^cf. *V^ t 

W# E]EHf AVsJ.^- AV^o,] EJ-^ ^5^^- *g^*Kr ^-7} #^0} 31.9 
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<47> # 7 j Hefl^ofl^ g - oj-o], ElEf^- l£ig-g- ^sfnV 

^ -fi-*>«f-t].. eJ1-# e]e}-^- ^Vsl-^-i- *>^-<Hl ^^Rr 

^ ^Ef^ Aj-^n}- c+o^^ ^AjsHr 4t7}^ ^7} ^sf^-a: 7>^ 

* £ *r °A3X^c. ^, ft^-f- e]eJ-^- ^^0. o. Af-g-^-cfji a.- ^ o. 
^-i^i- *-MWfe ?H 6>Mji, *>-»?- ^^-(110)4^ >H£ <>11 E]EHr,g- s#s> 

<48> 6\6\] vi^^r, £ ^Al^oflA^ -f^l^S ^S^l ElEj-^ JE^g A] 7] 5) , 

*>■¥- £^(110)3 * «>-§- ^^1^(120)^ 7fl^ ^-^9] ^£7> 0.1 lfl*| 

<49> olnfl, ig-TfJ-g. ElEf^- ^^(150)^: ^^-^]^ ^ ^ 2 7>^ ^ 

M-^^ a!4. 

<50> ^*fl3., ^l-f- ^^l, ElBf^- *}^*H ^ 7}if ^ ^<HH ^A]7l^ 

"<Hi o m. O) «<H]£- 7}x\\ ^-g- ^EHf ^Sfl^ A]-^ 7].^ 

» ^-§-7lofl il^AS olnfl, H^^g- ^afl, E]B}^ & A]-^ 

^# ^ BlEf^- 7}^ #-§-71(200) tflJfofl 

#-§- 71(200) vflJfsq ^ 7>^ 71 # JjL(H> 
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HV-§- ^*|)#(120) #-?-HH <U°-?l, ^rtfl- ^^^(150)# 

^t^. °H, *HM ^# <+3W 150)3 ElEf^- ^JE7} 0.1 vfl^l 

15%7> S)£^- Aj^Hl 4ef 2^*V£f. o]nfl ( ^ 7 )^. $Q 

#*1tt £ 5°H w}^ ^-o], aV-g- 71(200), ^# ^n 1 ^* ^-g-*Rr *fl 1 *>-g-^ 

(210), 3^ ^-g-*Kr 2 (220), av^ ^^-^ ^ 3 avo.^ 

(230) 3? 71(200)^ zj-zj-s] ^-§-^(210,220,230)^: ^TJa] 7)^ 7>i ej-o] 
(250a, 250b, 250c )# S^tf. ^7H, e^ff ^H^Sfe Ta(0C 2 H 5 ) 5 ^ ^ dQ^- 
*HS.(metal alkoxide)^- tiflEj-i^stllol J= ( metal beta deketonate)^ -fM 

£-b TaCl 5 ^ ^ t!-eW = (metal halide)7> A>-g-^ ^ $icf. e]e}^ ^ 
^*fl3.fe Ti(0CH(CH 3 ) 2 ) 4 , Ti(0C 2 H 5 ) 4 , TiCl 4 3^ 

TDMAT(tetrakis-dimethylamido-Titanium)3l- sJ-^Hi-o] &i=K 0 1^-^^: u o v 

^Ef^ ^-g-SHf- ^-g-^b wV-g-^o] 7 fl^^ o.^_ ^fl*H, e) e}- 

(Ta(0CH 2 CH 3 ) 6 : pentaethoxy tantalum, °1*>, PET)sf b1e>^ ^1^-a>o] c ( Ti (0CH 2 CH 3 ) 4 : 
tetraethoxy titanium, TET)^ £ 6^1 «>^4 , ^^r^*} ^r^H 

^7fls1 4|^A}ol = 7l(0CH2CH 3 )7> i£3|SHr ^ SH^fe -M-S* z>^4. 

^ol, pet 31 TET^ 7>*H, p>^1 ^ufo^ # ^^ej Tl^uf. 
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°H4^, -£ 8°\] h><4 §ol > p ET TET #-§-71(200) ^ «>-§- 

€(240)°IM ^^cf-g-, «>-g-7l(200)ofl ^^H, Url-f- e)eHt 

^-(150)* ^#4. £^ ^-2. 250d^ ^ 3^11- -r-§-*Rr #-§-^(240)-B}- 

#-§-7] (200)-!- <a^s>^ 7f^ &|-o]o]cf. 

-fi-^o] &Ur3l, ^ ^ * -H-^O] E]e}-^ ^£ofl 7H> £ 

4. ^, «H ^*>Tg, 450*C°1H 500 °CS &7}X\ 7] ^ , 

^-ifls] E^Ef^- ^£ 7 > 1.7%^1>H 4.2%S 3E$, *1^H<3] e]eHt 

3 16%<>1H 50%S ^i^H^ig, b|e]-^ ^£ 7 > 17.6%sL ^tfl^i}. ole^ 

<^V^, E^EBr ^rJE!- S^H- ^ ^tf. ojaf^-o. ^ o_ tiV-g-71^ t 2 ^* ^ 

A o v 7l *V ^s]^ ^# e]e^ ^^(150)-& 100 700°C^ ^rSL, 

v}&rZ\-&}7]}^ 400 tfl^l 500°C^| ^ 100 ifl^l 760mtorr2l <g-sJSHH ^^t}. o> 

-§r*l, b}.^ # e^eHj- AVsj.^dso) ^ # ^ z^z} 5 ifl 

200mg/min ^jJE. ^^JI, 10 seem 10s lm ^5. -g-g-^IM w>^-3]s> 

^7lA^ ( *>-g- ^^^(^o)^. ^jz}-, ig-ig-g- e}eHt ^-51-^(150)* ^ 

*Hr ^ , S.^^] ^Kg- 7>>i» <5Rr ^7>S 
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cM, £ 1# % V ^H, A oM^- »^SLS. B)^ #3^(150) 

€■ ¥^ H o V *l*>7] ^^Sl^. <g^s] -g-^ W>2f ^o] a_V^ «. 

^7HH ^^o] yfBJ-^i^H, <g^s} ^-^^ cnm^ojo.^^ <Kthermal), -2-^(0 3 ), 

#e]-^>(0 2 -plasma) 7}^--2.^(UV-0 3 )^<>l o].g-^ ^ o^cf. oj-g-ei , 

^7l# 2:^^-71 ^7l^ofl 0 2 , 0 3 N 2 0 7\±.7\ ^ 

<58> olnfl, Aj. 7l ^j. ^Aj, AV^ o]£.o] ^J^K 150)^- ^ 

^ ^(llO)-^ <^<g-# e]eBt ^>5l-^(150) Tfl^^l €^Rr <^]# 

■^7> AVsl-^- ^-^ll- ^ 014. <g^e] ^ ^« jlb}^ 

<59> Tfl^lH £ 1-g- %2l%\^, ^EH? ^3^(150) ^ ^(140)# 

^-^(140)^ -l-^, ^ aV 

(140)J15. A>-g-*Vcf. TiN^gr -fr^l^- al-g-^o) ^o} t -fr^o} <^^}X\^, 

^, "r A i ^ ^ 93 -fr€ ^Hj-i: 2-^ ^a]^ ^ oicf. 
<6i> (^Al^l 2 ) 

<62> £ 9fe a. ^-v$g) 2 ofl "£51*11 ^s-e^ ^>o^ ^ £ o]j7 ( £ 10^ 
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*H*r 14 t^H^r ^^*V ^-It Jf ctj^KE-ij- # 

<63> £ 9 g| £ ichg- te^l 71^(100) ^oHl *}Jf ^(110) 

ElEf-^ol jl^JES £^S€ ^ 1 ^r## E]&Hr ^^-(132)^- Tfl l Ej-^-f- El 

EHf ^^(132)^ e}eBt ^£(X2)^r ^ 0.1 ifl*l 15%, H>^^*l-7ll4 ^ 7.5 ifl^l 
8.5% ^£^o] u>^-3]s]-cf. 

<64> ^ l ^ # ElEf^- A>2j-*K132) #^-°fl ^513. BlEf^-o] £ 3g ^ ^ 

^••S- E]EBf A]-^.^-( 1 32)o]l t3]^a| Aj-^o.^ B)BHf ^JE(X1)«- 7H^, ^ 

0.001% 3% BlEj-fe-g- i^-flcf. 

<65> o}^, *)) 1 ^ *|j 2 f^-l-f- ^EHr #3^(132,134)^ ##3: ^ #^*fl 

^ 7flt ^ #^11- ^^Rr <§>S*>£|, ^ 

(132, 134) *>i4^ «^^> ^^ol w>#3]^cf. 

<66> Zl^, ^e] ^ ^ #j=l ^^-(140)-$- 14 ^ 

<68> 3) 

<69> 5L 11^ ^*)°\) 3^1 *KE*fl 1^ ^£olj7 ; 5= -g- 
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<7o> £ 11 ^ £ 121- #J=*I| 71^(100) ^Hl t§>^^ ^q-(no) ^ofl 

*fl 1 E}eJ-%- ^^-(136)^r Sj= 0.1 ifl*] 15%51 E]Ef^ ^^4. 

<7i> ^ i s^f- ^EHr <iV3Ki-(136) W 6 *) o.s. JL^JE ElEHrOj E^=l 2 

Ul-i- tMEHf ^^"(138)^- fj-^ ^EHr ^^(138)^ Tfl 1 

^T#* ^Ef^ ^5]- 136 HI Hl^H ^-cfl^o.^ .H^JEl- 7M^, W}^3]^7ti^ 10 ^ 

*1 20%^ ElE^-g- if-^-uf. 
<72> ^^*V ti><4 ^oj, ^1 1 E^-g- ^EH? #3^(156) ^ ^ 2 f^-- E] EHr 

#Sj-*Kl58)£r 7111 «<M ^^^11" ^*Hr ^ ^ 

^ ^ flo.i-h ElEHr ^^-(156) ^ *i^-JE W# e]eHt ^3^(158) 

<73> n. ^, ^^e] ^ * ^ ^^-(140) ^Hl#4 -g-^^Tfl 

-tl-Sf^ °l-g-^, ^ e^^l ^-Ir-f- B|E}-^- AVSl-^-o] o. 

^-§r* ^Wir E^Ef^- ^iE.# ^^*Vnf . 
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# -8-3 ¥^ 3* ^ ^ -fr3 uy^v + oicf. 14 e} 

7>3 7H <^7}*1 ^^o] 7>^>rf. 
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1] 

*K£*11 71*; 

A o V 7l ^ tfJjLofl $#£|fe ^E^, ^##-g- AVsj-Dl-o.^ 

#7l -B-^l^-tfl^ E^Ef^- ^5L^ ^Hl rcfe}- ^-o]^- s^o S ^ ^ 
a. el rt*}. 

2] 

0.1 xfl^l 15%*1 -^AS aVi^l "fl£e] ^7>. 

3] 

7}. 

[^T 1 * 4] 

*fl 3 %H1 #71 ^lf^ <Me]€- ^S}-^, ^sl^ X±3lJ$ ^ ^51^ 
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5] 

^ ^ (metal oxynitride)^ £#f^ 3^51 

6] 

# 7 ] <5>-*f- ^-Jfofl «}-§- 

^-7) ti]-^- ^^,1* ^ofl ^ ! Hj-ig-g- e]b}-^- A>^-q-; 

^"71 1 f^l" E]EBr A>5|-^ ^3^r ^1 2 ^iM" E]E}-^ A}<g).nV ; 

^-71 2 E}eHet A>Sf^ ^Holj tg^S^ AlO=L ^^-o. 

^-71 1 ^tf- ElEf^ ^3^*] E^EHr ^-JE^ 0.1 lfl*l 15% Oljl, ^7} t\) 2 
^Ef^- ^Vsj-Sl-^ E]Ef^- ^ri£^ #7] 1 Ej-iH§- E] B)--q- ^Vs^o] e] Ef^ ^£ 

71 

6 %H1 5^1, A cM 2 E]E}^ AVgJ.nV^ e]E}^- 0.001 

3%<y ^ 4^'^ *Rr «KE*1] ^Se) ^7f. 
8] 

6 %H1 ^^H, ^-7] 2 ^# E^E^ AVg^o} EjEf^- io ifl*] 20% 

9l ^* ^8 «LS <?fe «>£^ nflS.^ 
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*fl 6 *oHl 5U°H , #7l «}-§- ^51^ ilJW, ^S]^ AV^nl- g 

[3^* 10] 

^^-3. §Rr ^flS-e] ^7>. 

ni?* in 

®5L*\] 71^ #^ofl *>Jf 

A J-7l ^ ^ #^ofl ElEf^- ^ ^f-i- if-^Rr #s^iL5. -fJ-^^M- *g#s> 
^-7] -fr^Bj- #j=Lo|} #J=L <g#*j.i=. ^^1* 

^-7] -B-^i^ f^*Hr #31^ #71 E^E^ ^£7} tcj-ej- C}H£f 

^-^^-S. *Rr te^l "11-2.21 ^7>^ afla^^. 
12] 

*fl li ^Hl sa°H, A oM -fr^-fr ^*Rr ^tHH, 

# 7] -fi-^^g: ^ *J^4 ^*Rr ifrJf <$<*\2) EjBf-^ ^£ 7 > 0.1 ifl*l 15%^ 
ElE}^- 3i^7}^ ^#§m ^# ^H) tiJ-S^j ^7>^ 
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131 

all 11 %H1 9X°]x), $7} ^ ^*rfe &7\}<% #7} -fr^^g- «8^«Hr £ 

31 *r°Hl, ^-7] ^ ^-^4 -fr^^ ti>-§-^- «^^^7l ^tr <^l*-8: ^zrRr 

14] 

afl 13 %H] &<>H, ^>7l «>-§- ^S}-^-, -^e]^ ^12}-^ rr^ ^ 

^ ^sf^ ^ ^*Kr ^HJ ^ IKE^I i* r 3 

is] 

all 14 %H1 &<>H, ^--g. <s}*|]f^ *>Jf ^q- RTNCrapid thermal 

nitridation), RTOCrapid thermal oxidation) RTN ^ RTO^l ^e| ^-^-5. ^ 

^*Rr ^ tiV£*)l nllasl ^>o| . 
16] 

all 14 %H1 ^r7] *l*llf^ CVD(chemical vapor deposition) 

^*Rr 53* ^JIS * r ^r tiliE^l *il2.sl ^7>^1 *lls^. 
17] 

all 11 %H1 Xlola-1, ^- 7 ] ^ i^Rr ^S^JlS. -ff3l^ 

#31; ^ 
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^-g-^lflojH tqE^r 3^1], g *hh« ti>^-A]7l^- #31* 5.$"*} 

fe- ^-1: ^-^^-S. ^ tiVi^l afla&HJ^. 
18] 

*fl 17 %M] 5fl°H, #7l ^^Itt Ta(0C 2 H 5 ) 5 ^ Dfll: ^S7>ol = 

(metal alkoxide)^- ^ft B. (metal beta deketonate)^ ^ -fM ^ 

# Sfe TaCl 5 Sf Dill- tbeM-E. (metal halide)^] ^-i: 1^.2.5. *}±r «K£3l nflS. 

19] 

*11 17 %H1 aj. 71 Ti(0CH(CH 3 ) 2 )4, Ti(0C 2 H 5 ) 4 , TiCl 4 S 

TDMAKtetrakis-dimethyl ami do-Titanium)^- ^ sj-^ -§-<?] ^j-g- ^io s t}^ w>£ 

[^t^ 20] 

^7lifl^l ^-^>^ nflS-ii] i*}*] 

21] 

20 %H1 &*>H , ^-71 e^I- ^31^ Ittfl- ^M = (Ta(0CH 2 CH 3 ) 6 : 

pentaethoxy tantalum)^ JL , ^7) e]e]-^- ^Sflfe ^E)-§- ofl^HO-o] c ( Ti (0CH 2 CH 3 ) 4 : 



35-25 



1020020063024 2002/10/26 
tetraethoxy titanium, °1*> TET)°1 7 A^r ^c^°S- f>}^ Xl2.S| Xl^ H 0 Vl £i 

22] 

XI 20 #7l -fh^l^ EjE^ ^aj- ^ ^Xl^J -B- 

^°fl 2^*}^- ^r^SLS. is}^ i&JEXl D)]iE.5l ^>*1 ^lS«o v ^. 

23 J 

XI 12 XI 18 ^ X| 20 ^ ^ SSi^'H, -*7] -fi-#^ 100 ifl 

*1 700°C^ ^£ ^ 100 vfl^l 760mtorr^ ^bHH ^ ^-^£1 ^ a>£ 

X] *\}5L?) xia^. 
[3^8" 24] 

XI 23 #71 ^^a], ^ig-g. ^^^l ^ ElEf^- ^^l^r zj-zj- 

5^1 200mg/rain ^5. ^S\JL, ^ 7^^ 10 seem tfl*l 10s lm ^£ ^-^-5]^ 
<5>^ y>£^ «fl£El Xl^aj-^. 

[^T 1 * 25] 

XI 23 ^°\) $X°]*\, -8-7} -B-^Bl-* ^*Rr ^Xl^, #7l ^*Rt 
3: XI >M-<>H ^7l -fr^-fr £r$]7}*\}^\ 1^e|^ ^r^l# 3^ s-^i 

—3- ^ w>£^] t^JEs] dL7>2] ^l^wj-^ . 
26] 
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#7l <£-§- <3Xl# #^1 Xl 1 ^# 3^ ^Vs^-i- ^g^Rr ^Xl; 
#7l XI 1 ^r^# El^-fe- AV^.^ Aj-a.^ 2 E]bBj- #2)-^ ^*Rr ^Xl i 

#7l Xl 1 91 Xl 2 ftlM- B]E}^ <+3j-Bj-§- #4: £^7HH <l*|e)sKr #31 ; * 
#7l XI 2 W# Hl^Hr #s|-^ #^°ll #^ *§^*Rr ^Xl* 

#7j XI 1 f^-t ^Ej-^- ^A], E}!^ ^5L^ 0.1 tfl^l 15<H ^ 

^ dE^M^ ^2V*>JL, #71 XI 2 !^ff B)eHt ^S}-^ E^Bf^- 

#71 XI 1 ElEl-^ #3^<>1 h^B)-^- ^SLiLt} a.7^M- ^ ^-g- S^IO^ s}±r & 

£X1 XlS-E} 4:71- si XlS«J-^. 
27] 

XI 26 %H1 #71 XI 2 ElE}^- #3}^ e}eHt 0.001 tfl^l 

3% ^1 ^JlS *>ir ti>£Xl Xl^wj-^ . 

28] 

XI 25 %H1 &<>H, #71 XI 2 ^iHg- e]eJ-^- #2)-^ BlBf^- io ifl*l 20% 

«?! ^^SLS. f>}±r ti>£Xl X1-E.&) ^7>^ Xl^ u 0 v ^ . 

1*37--% 29] 

XI 26 %M1 &<>H , # 7 ] tiV-§- ^Xl#^ ^s}-^, ^e)^ #2K> ^Sl 

^ £3*^ ^ ^VH^ ^ # ^ ?A^r ^ a}£Xl XI 5. ^7>^1 

XlS^. 
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30] 

*fl 29 ^Hl <3*ll*£- SR*- RTN(rapid thermal 

nitridation), RTOCrapid thermal oxidation) iE^ RTN ^ RTO^ s.^ tfj-i) ^ 

^*Rr 53* ^HJiLS «KE*fi oil 2.2] ^7>^ afla^. 

31] 

*fl 29 %H1 Sa^H, >£-§- ^^11 CVDCchemical vapor deposition) ^^-5. 

^^Rr ^^.5. §>^r «h£*ll ^>o) afl^tg-ig . 

[^^J- 32] 

A 26 %H1 *ll 1 ^ 2 fjrtf- ElEf^- ^5r^# ^S^Rir 

^-f-^lJHH E}EHr *l^*ll, E^f- ^ A>^ # uV-g-Al7l^ Cj^l- 

7 A-=r ^SLS, *}±= ti>3E*ll ollS-el ^l^wj-rt 
33] 

^ 32 %H1 #7l Ta(0C 2 H 5 ) 5 Sr *Hir "&^>o} = 

(metal alkoxide)^ "flli: aflHf-cfl ?flJ£tll °1 S (metal beta deketonate)^- -fM 
1- SEtt TaCl 5 2}- ^ pfll- -S-el-olc ( m etal halide)tl ^■$°-S- *}±r &^*\] ^12. 

35-28 



# 

1020020063024 <^^>: 2002/10/26 

m^ty 34] 

32 %H1 9X°]*], ^-7] Ti(0CH(CH 3 ) 2 ) 4 , Ti(0C 2 H 5 )4. TiCl 4 H 

^ TDMAT(tetrakis-dimethylamido-Titanium)^ ^^^91 3}-§- ^ §>fe 

35] 

#31^, Ml" E^IT #^1*- til-g-71 ^-^H ^^1?J^ ; 

"sT ^-g-7lvflol] ^Sfrfe f^ 1 ^ *}^r "115.2] afl^ig 

36] 

35 -%H1 #7] ^SflSr Ej-^-f- ofls. A>ol = ( Ta (0CH 2 CH3) 6 : 

pentaethoxy tantalum) ^lzi, #7] ^^1^ ^b}^- ^1^-a>o1 c ( Ti (0CH 2 CH 3 ) 4 : 

tetraethoxy titanium, °|*> TET)9l y A^k «LE*ll ^3.^ 

37] 

*H 35 *oHl &<>H. ^"71 -fr*!^ E1e}-%- 2^ ^ ^ -ff 

38] 

*fl 26 afl 32 * 35 ^ ^ tb 5a°H, ^-71 ^IM- e)b)-^- a> 
s}-^ 100 vfl^l 700°C^ -8:5. * 100 tfl^l 760mtorr£] <g-^*HH ^*Kr 53 ^ 
al-S.^ 4l7f^ ^12:^. 
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391 

*H 38 Si^H, ^7} *fl l ^ afl 2 ^IM- ^^M- *g>8*Kr 

#3HH, ^afl ^ *}^*H^ z]-^- 5 vflxl 200mg/min ^5. ^^3L, 

^ 7>i^ 10 seem 10s lm $5. ^^-t}^ ^ ^-^!^ t}^ *V^x\) u\)5L?) ±z}<>\ 
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